Expression of Egr-1 in the brain of sleep deprived rats.
In previous research, rats subjected to prolonged sleep deprivation have shown disturbances of thermoregulation, hormonal and metabolic changes in apparent response to the thermoregulatory problems, lesions on the tail and paws, and eventual death. To search for alterations of functional activity in brain, the expression of the immediate early gene Egr-1 was examined by immunocytochemistry and Northern blotting in rats subjected to total sleep deprivation (TSD) for 10 days. Controls included yoked stimulus-control (TSC) rats, surgically implanted but otherwise undisturbed control rats, and unoperated control rats. Photographs of immunoreacted coronal sections from four sets of rats were ranked blindly for 25 brain regions. TSD rats showed tendencies for regionally specific increases in Egr-1-like immunoreactivity in dorsal raphe, lateral habenula, superior colliculus, and ventral periaqueductal grey. However, most regions showed no differences in Egr-1-like immunoreactivity between TSD and control rats. Neither was there a difference in whole brain Egr-1 mRNA by Northern blot in two additional sets of rats. Thus, this study, like previous studies of brain histology, amines, adrenoceptors, and glucose utilization, does not provide positive support for the hypothesis that sleep protects the central nervous system against massive global damage, fatigue, or dysfunction.